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Fobruary 25, 1949

VENCRANDUHM to Kre W. He Bradley, Cldefl i}wlwi.m, through ¥r. Carle H, Dane,
Chief, Fuels Branch, Geologic Divisions

SUGCESTED RESEARCH PROCRAN ON GEOLOGY AND HELATED
STUDIES Cr POISONOUS ROCKS

This svgzested research yrogran on feological studies, coordinated with
geobotanical studics and peochendcal studies of rocks containing selonium, |
nelybdemum, tellurlum, and other poisons was wprepsred in kccordance with your
instructions of February 7, 1949, at Salt lake City, Utah. It is as brief &3
time and the weallh of data porzit, &nd is written as sinmply as I can treat such
a complicated subject, TFourteen plates and ona chert are included.

At the interrezionsl meeting of varicus Geolosicsl Survey proums in Salit
Iake City, Vebruary 4 to 9, 1949; repeated siatements were nade of the need for
the integration of worl by various groups with diverse interests in cricr %o se~
cure the raxizun tax ciollar value and man=hour of work in tho purilic irtercste.
Repeated statements were also rade, as indeed they have been mude at uvery
major meeting of geolosists since Sorld war 11 b&gan, of the grest nsed for
bridging the gap betveen geoloy and the public.

The progran outlined hore will save the toxpayers millions of dollars znd
pilliens of mn~hours of work 47 1% iz mua Tratid properly with neoiyans of
ihor Federnl bumemas foms flue meenbd i 3% e g omees cound baslds Tup ”m.m dop

‘valving public lands and public lands policles.

The program outlined here will brinsg peology, geobotany, and geechenistry
to the homes of farmers, ranchers, and other rroperty-ouners throughout vast
arees of the western Unlted States (soe Plates 6, 8, 10, 12, wad 1). If iiis
progran is properly effected, it will ﬁma these wmla rillions of dollars,
by preventing livestock deaths, preventing lwesto.x and humen debllity, re-
venting the raising of polscned crops, c¢liminating poisoned pastures, and pro-
venting umiise investments in land and livestocks

I wish to etate clearly and officially that I have no axe to grind and that
I have no personal ambition with reapect to this project. I feel very deecply
that it should be carried out by the Geological Survey and that it deserves song
of the best geologists, best administrators, best coordinators, and best diplo-
mats that the Survey has at its command. I do not consider that I telong in
eény of these categories, and feel sure that my long-suffering superiors in the
Fuels Branch will agree that this stateament iv made with no sham attempt at
false modm*hy.

‘M,.A...,,.,.‘mwmm i

e f‘n,.m nmm Pmtlsmday, ‘December 21; 1986
. g AT S s s W
* i Yq"‘%"“"th 13 P . L ‘:‘.f-, Ve T : Lo : ) mﬁd LOW

Written at laramie, VWyoming
February 25, 1949

Tapéclenﬁs; mw% k‘**' Liﬁﬁf "

*1.D. Love, a Wyoming geologist, < 200
;%asreceiv%dntgesg?’ez%mtonhe :.WM‘”’%(”{* 3?5 N
ear.award from the Ra 1 s 2T L )
. ’MoumainAssacmmnmd‘q' o iy Té “/{Zﬂ M
" ; Geclogists: ‘Love has been with the Gy Lttt/
+ UiS. Geologic Survey for over 0 O s
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SUGGESTED RESEARCH PROGRAM ON GEOLOGY AND RELATED STUDIES

OF POISONOUS ROCKS
- GENERAL STATEMENT

The agricultural economy of the western United States is dependent

on two factors:
| 1, The anount of range 1and‘that‘iq safe for livestock raising.
2,  The amount of land that has been or is planned to be put under
cultivation that is safe for raising crops.

The word “safe" is used here to mean both safe from a public health
standpoint and safe from the standpoint of sound economics.

The rocks and soils at the surface of the ground in large aress
of the western United States (See Plates 6, 8, 10, 12, and 14) contain
minute quantities of certain poisonous elements, chiefly selenium, but
to a lesser extent molybdenum, tellurium, and other elements as yet
unidentifieds These poisonous elements, particularly seleniun, are
absorbed by plants afpmany types (See Plates 2 and 3) and by eating
these plants, both human beings and livestock are poisoned (See Plate 1).
This fact has been conclusively demonstrated by Beath and his coworkers
at the University of Viyoming and by Byers, lakin, and coworkers in the
Us S. Department of Agriculture. Under average conditions these poisons
accumilate slowly, in the same manner as arsenic or lead poilsoning,
and either permanently injure (Plate 1) or kill the individual. These
poisons are in no way related to loco weed, larkspur, lupine, or death

Camas s
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These poisc:rnmia elements are confined to certain specific geolog-
.al vock formations (See Plates 4, 5, 7, 9, 11, and 13) and to soils
srived from them. Therefore, by mapping geologic contacts, the geol-
;ist is also mapping the boundaries of the poisonous rocks. In this
gy it is possible to estimate and predict the location and extent of
-2as where selenium poisoning may occur or does oceur (See Flates 6,
, 10, 12, and 14), depending on what type of vegetation is present.,

The following conservative eétimﬂt@ rade in this manner indicates

-¢ magnitude of the problem confronting the economy of the western

«ited States:

In Montana, approximately 30% of the state has at the surface

sleniferous rocks that are actively or potentially poisonous, The

AT,

g,

g

izure for Wyoming is 207, for Solorado 305, for the northera hall of

P

rizona 20%, for the northern half of New ¥exico 40%, for Utah 25%.

'z short, thousands of square miles of land in these regions are novi,

s may become poisonous to livestock that graze there and to hwnan

TR

#ings that live there, and crops that are raised there may be poisonous.

The most common effect on the economy of a region is one of gradual |
Togressive debili*by,' However, there are many t:z’zws»cvf the acute rapid
“pe of poisoning (Plate 1, fig. 1) by these elements that total several
“1lion dollars in livestock losses per year, in the Rocky Mountain
*ezion alones Tm qosses in terms of debilitation, sterility, cripp-
Ung, and suffering (Plate 1, figs. 2, 3, and 4) cannot be estimateds

‘re tragic still are the wasted years of hard work, the broken homes,

“2 blighted lives, and the abandoned farms and ranches of those people

ek,
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who homesteaded or bought places without realizing they never had a chance
"|to succeed because of these polsonous elements in the gx;csunci., They fall
without knowing why they failed.

One objective of this program is to obtain the knowledge necessary

| to prevent these failures and losses in areas where they can occur but
have not as yet. There is 1littles hope of rahibilitatiﬁg seleniferous
land. The hope lies in recognition of such lands and in intelligent

use of them in ways where the poisons have no chance to operate.

The variety of problems creatéd by these poisons is incredible,

and can best be illustrated by a number of isolated ex;mplas'

1. Approximately 607 of the Navajo, Hopi, Apache, and Kaibab
Indian\aesarvationa in Arizona and almost 100% of the Navajo Reserva-
tion in New Mexico have at the surface seleniferous rocks that are
actively or potentially poisonous. It is no wonzer that the economy

of these Indians is in terrible condition and their health and that

of their livestock is poor. The government has poured hundreds of thous-
ands of dollars into the support of these Indians, yet it has totally
disregarded the fact that more than half of the land allocated to thenm
is now or probably will become poisonous, No attempt has ever been
made to determine th&ﬁexment of damage to the people and livestock

here by théae poisons. In all the planning to revive the economy and ’
health of these people, no thought is being given to securing the facts
concerning the extent, distribution, and effect of these poisons in

this region (letter from Mr. Krug's office to Mr, Beath, May , 1948.)
One objective of this program is ﬁo secure the ﬁasic data necessary to
evaluate these lands., Only in this way can an intelligent plan for the
future be worked out, without wasting millions of dollars of taxpayers

money s
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2. The most polsonous area known in the world covers about six
guare miles in central Wyoming. The vegetation here is identical in
appearance to that in adjacent areas, yet it is known to have killed
2800 sheep in 24 hours. At current prices, this is a loss of more
than $60,000.00, This loss could have been prevented, had there been
adequate geolozic knowledge of this area, Other localized areas where
tremendous concentrations of selenium are known “%: Seeman Buttes,
South ﬁakota; Poison Buttea,kWyu., and the uranium-vanadium strip in
southeast Utah. One of the objectives of this program is ﬁu determine
wherever possible the location and boundaries of additional similar
areas of great potential menace in the western United States.

3. A livestock company in Wyowming spent $40,000.00 to put water
on approximately 1,000 acres of land in a very desirable location,
and in addizion built an irrigation systen, large bulldings, snd wauy
fences. The first year a bumper crop of hay was cut. The horses that
ate the hay lost their hair and were severely debilitated or died and
the cattle were similarly affected. The second year losses were greater
and debilitation increased to the point where the entire ranch had to
be abandored. Adegquate zeologic, chemical, and botanical information
would have indicated what the conditions were in advance and thus saved
the company the entire investment and many man-years of hard labor.

4s 'The Bureau of Reclamation has embarked on a tremendous regional
program involving the Missouri River Basin, Columbia River Basin, Colo-
rado River Basin, and other areas, Many of the énéividnal projects
within these areas; such aé the Fort Peck project in Montana, the

Republican River project in Nebraska, the Bighorn Basin project in

IR I e
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#yoming, and projects in North and South’nakota, involve large areas

shere there are surface exposures of actively or potentially poisonous

! soils and rocks. A few years ago construction on a Reclamation project
invalving an expenditure of approximately $30,000,000,00 was well ade-
vanced when it was discovered that approximately half of the area 1o

ve irrigated had at the surface, actively or potentially poisonous
shales. This required some drastic changes in plans. I adequatle
coordinated geological, chemical, and wotanical data had been available
- during the initial stages of planning of this grojﬁct, several millions
of dollars and many man-years of labor would have been saved.

5, Ambitious projects for reseeding vast areas of the western
United States are in progress. These projects involve expenditure of
large amounts of money. Little if any attempt has been made to deter-
mine whether the areas that have recently been reseeded or that are

to be reseeded in the near future are on actively or potentially poison-

ous rgcks and soils. Three reseeding projects in Wyoming alone, involv-
ing approximately 30,000 acres, have at the surface actively or potentially
poisonous shales covering more than 60% of the area. Coordinated
geoiogieal, chemical, and botanical data available during the initial
stages of planning of these projects would awéid tragic mistakes and
waste of mongy. Only by éonaideraﬁian of such data can maximum use
of these appropriatians and maximm value of labor be obtained.

| 6, Underground waters have recently been found to contain such
quantities of selenium that they are poisonous to livestock. Routine
analyses of quality of water do not include tests for selenium and

other poisonous elements. The regional extent of damage to livestock

VBN s B B R e n W Rl
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from the use of poisonous,underground,is not known, but deserves con-
siderable investigation.

7. In central Mexico, near Irapuato, a community with a population
of more than 35,000, the people and animals have suffered from a strange
affliction for more than 200 years (U. S. Ds A. Tech. Bull. 702). It
first appeared when the loczal silver mines bégan to treat the silver
selenide ores by the petio process. The selenium-bearinz slime waste
from the processing of these ores was dumped into the Guanajuato Ziver
which spread them over its flood plain, The river water was used for
irrigation and thus further spread the selenium. All the vegetation
and even manure used for fertilizer contain high concentrations of
seleniume Selenium was found in the vegetables, meat, and milk
consumed locally. Under these conditions neither the people, thc
livestock, nor the vegetation ever has a cgénae to be normal and
healthy. The history of disease, suffering, and death in this commn-
ity is appalling.

8, A recent study of 111 families in known seleniferous areas
of Wyoming, South Qakota, and Nebraska shoved that 95% of the subjects
had selenium in the uwrine, There was.an abnormally high incidence of
more or less serious damagé’ta the liver, kidneys, skin, and joints,
and digestive disorders were comnon. .

9. Because of its reputation as a poisonous area, a tract of 100,000
acres in South Dakota was withdrawm by the government from wheat culti~
vation., Most other farming areas in the western United States are not

as well known as South Dakota., "It is impossible to evaluate at the

present time the amount of grains of various types, vegetables, and

s P
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other crops, and meats that contain selenium and other poisons that
are shipped to markets from poisonous areas. The effects of these

. rroducts on public health have not been evaluated,

”“!"“*u-wwwm BOW e e R e
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CBJECTIVES
Primary objectives:

1. Determination of which range lands are safe for livestock
raising and which are unsafe,

2. Determimation of which lands that are now under cultivation
or that are planned to be put under cultivation are safe for
raising crops, and which are unsafe,

Secondary objectives:

1. Preparation of arcal geologic maps of actively or potentizlly
poisonous districts.

2, Determination of the local &nd regioral relationships and con-
tinuity of rock units contdining selenium anag similar poisons,
and determination of local distritution within each unit.

3. Preparation of geclogical, geochemical, and geobotanical maps
‘ of poisonous areas, simplified for use by farmers, ranchers,
chemists, botanists, rhysiologists, and the general public.

4s Deterrination of the relalionship pattern between selenium and
vanadium and cther truace elements,

Traluation of certain plonts 2o dncdicateors af wnforiyving »lie
eral deposits. This stuey will involve investizations in knows
mineralized areas, {or control purposes,

o
n

6. Investigation of any vlants thai may themselves cencentrate
trace elements in cormercial quantities, 77

7. Determiration of all types of accumulztive poiscns that affect
land, vegetation, livestock, and human beings, and investigation
of the possibility that some might be used industrially or
have some other practical value.

8. Determination of what elements make vegetation grow unusually
large and luxuriant in certain heavily mineralized areas. If
the geologic reasons can be determined, hitherto unknown areas
capable of tremendous production may be recognizable.

9« Determination and evaluation of certain plants as concentraztors
of selenium poison. For example, 24 species of Astragalus
out of several hundred species, all species of Stanieva, all
species of Xylorrhiza, and all species of Qonopsis so far
analyzed are known, through work of Beath and associates, 10
be selenium concentrators, It is likely that there are many
others not knovm at present that will te discovered by
additional investigations. The Department of Agriculture,

NV OO TN TN
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which formerly dig considerable work in this field has tep-
minated essentially all such investigations > and the Univers: e
of Viyoming has terminated its work outside of YWyoming, 1o '
similar studies have been made in any other Rocky Hountain
states except South Dakota,

Compilation of specific data on history of livestock losses,
livestock debi lity, and human ailments in poisonous areas over
& period of years, Geologists often work in remote areas
where few other scientists ever £et, and therefore are in a
position to acquire data that will be invaluable to the Publis
Health Service, ph:,'siolagim@, and chenists,

Collection anc aralysis of surface and underground waters froe

e

oisonous and notentiallsy oisonous areas,
i §2
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